Sensitivity to low-level radiation in radiosensitive "wasted" mice.
Mice homozygous for the autosomal recessive "wasted" mutation (wst/wst) have abnormalities in T lymphocytes and in the anterior motor neuron cells of the spinal cord, leading to sensitivity to low doses of ionizing radiation, hind limb paralysis, and immunodeficiency. This defect results in a failure to gain weight by 20 days of age and death by 28 days. The wasted mutation (previously mapped to mouse chromosome 2) is shown to be a 3-bp deletion in a T cell-specific (and perhaps motor-neuron-specific) regulatory region (promoter) of the proliferating cell nuclear antigen (PCNA) gene on mouse chromosome 2. A regulatory element is also shown to be important in PCNA expression in T lymphocytes and motor neuron cells affected by the 3-bp deletions in the PCNA promoter. The model is as follows. Absence of PCNA expression in the thymuses (and motor neurons) of wasted mice causes cellular apoptosis. This absence of expression is mediated by a positive transfactor that can bind to the wild-type but not to the wasted mutant PCNA promoter. The bound protein induces late expression of PCNA in T lymphocytes and prevents onset of radiation sensitivity in the cells.